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DETAILED ACTION 
Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 08/27/2004 has been considered 

by the examiner. 



Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Allowable Subject Matter 

3. Claims 1-27 are allowed. 

4. The following is a statement of reasons for the indication of allowable subject matter: 
Claims 1-7 

None of the prior art of record teaches or suggests a developing device comprising a 
developer carrying unit including a rotatable non-magnetic sleeve and a magnetic field 
generating unit configured to have an amount of weakly charged toner in the two-component 
developer passing through the opening per unit time not greater than 200 g.mm/min; wherein the 
amount of weakly charged toner is expressed by an equation 

the amount of weakly charged toner [g.mm/min] = total amount of the two-component 
developer to be drawn [g/min] X length of the opening [mm] X a concentration of toner [wt%] X 
percentage of weakly charged toner [%] 
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wherein the total amount of the two-component developer to be drawn is expressed by an 
equation 

the total amount of the two-component developer to be drawn [g/min] = an amoxmt of the 
two-component developer to be drawn [g/mm ] X drawing width [mm] X linear velocity of the 
developing roller [mm/min] 

and the percentage of the weakly charged toner [%] is a percentage of toner having a 
charge of not less than -0. IfC/pm if the toner is negatively charged, and is a percentage of toner 
having a charge not greater than O.lfC/pm if the toner is positively charged, according to a 
distribution of charge per particle size. 

Claim 8 

None of the prior art of record teaches or suggests a process cartridge comprising a 
developing device having a developer carrying unit including a rotatable non-magnetic sleeve 
and a magnetic field generating unit configured to have an amount of weakly charged toner in 
the two-component developer passing through the opening per imit time not greater than 200 
g.mm/min; wherein the amoimt of weakly charged toner is expressed by an equation 

the amount of weakly charged toner [g.mm/min] = total amount of the two-component 
developer to be drawn [g/min] X length of the opening [mm] X a concentration of toner [wt%] X 
percentage of weakly charged toner [%] 

wherein the total amount of the two-component developer to be drawn is expressed by an 



equation 
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the total amount of the two-component developer to be drawn [g/min] = an amount of the 
two-component developer to be drawn [g/mm^] X drawing width [mm] X linear velocity of the 
developing roller [mm/min] 

and the percentage of the weakly charged toner [%] is a percentage of toner having a 
charge of not less than -O.lfC/pm if the toner is negatively charged, and is a percentage of toner 
having a charge not greater than O.lfC/pm if the toner is positively charged, according to a 
distribution of charge per particle size. 

Claims 9-16 

None of the prior art of record teaches or suggests an image forming apparatus 
comprising a toner-amoimt adjusting unit configured to adjust an amount of toner to be adhered 
on the toner carrier before the surface conveyor of the developing device conveys the toner to the 
developing region such that in the developing region a total charge on the toner adhered on the 
toner carrier is not greater than a total charge on the toner carrier. 

Claim 1 7 

None of the prior art of record teaches or suggests a process cartridge comprising a toner- 
amount adjusting unit configured to adjust an amount of toner to be adhered on the toner carrier 
before the surface conveyor of the developing device conveys the toner to the developing region 
such that in the developing region a total charge on the toner adhered on the toner carrier is not 
greater than a total charge on the toner carrier. 

Claims 18-23 and 26 

None of the prior art of record teaches or suggests a developing device comprising a 
developer carrying unit configmed to carry as a magnetic brush a two-component developer 
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including toner and a carrier with a magnetic field generating unit and supply the toner to a latent 
image on the latent image carrying unit in a developing region opposite to the latent image 
carrying unit; wherein a proportion of the toner satisfying equations 
pFq < Fdmax 
Fq = (k/47i8o) (q/r)^ 

Fdmax = 4/3 tc • r^ • o • a 

is not greater than 10%; wherein Fq is an electrostatic adherence of the toner with respect 
to the carrier in the two-component developer, Fdmax is a maximum inertial force exerted on the 
toner at the opening, p is a coefficient of kinetic fnction, n is pi, Sois a dielectric constant in 
vacuum [F/m], k is a constant, q is an electric charge on toner particles [C], r is a radius of the 
tone particles [m], o is a density [kg/m ], and a is a change in velocity of the magnetic brush 
[m/s^]. 

Claims 24, 25 and 27 

None of the prior art of record teaches or suggests a process cartridge comprising a 
developing device including a developer carrying unit configured to carry as a magnetic brush a 
two-component developer including toner and a carrier with a magnetic field generating unit and 
supply the toner to a latent image on the latent image carrying unit in a developing region 
opposite to the latent image carrying imit; wherein a proportion of the toner satisfying equations 
pFq < Fdmax 
Fq = (k/47i8o) (q/r)^ 

Fdmax = 4/3 7t • r^ • a • a 
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is not greater than 10%; wherein Fq is an electrostatic adherence of the toner with respect 
to the carrier in the two-component developer, Fdmax is a maximum inertial force exerted on the 
toner at the opening, p is a coefficient of kinetic friction, n is pi, Eq is a dielectric constant in 
vacuum [F/m], k is a constant, q is an electric charge on toner particles [C], r is a radius of the 
tone particles [m], o is a density [kg/m^], and a is a change in velocity of the magnetic brush 
[m/s^]. 



Prior Art 

5. The prior art made of record and not relied upon is considered pertinent to applicant’s 
disclosure: 

- Hashimoto et al. [6,465,144] disclose a process cartridge. 

- Shin et al. [5,689,784] disclose a non-contacting, non-magnetic, mono-component 
developing device. 

- Iwata [5,241, 357] discloses a color image forming apparatus having two developers. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hoan H. Tran whose telephone number is (571) 272-2141. The 
examiner can normally be reached from 8:30 AM - 5:00 PM Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Mr. Arthur Grimley can be reached at (571) 272-2136. The central office fax niunber 
for the organization where this application or proceeding is assigned is (703) 872-9306. 
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Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 



UHT 

September 29, 2005 













